fOOll Strapping apparatus 


The invention relates to an apparatus for strapping 
and/or bundling pallets and articles, having a strap- 
ping device from which a packaging band can be passed 
around the pallets/articles and having a closure device 
for subsequent tensioning and closure of the packaging 
band* 

Packets or articles are generally mounted on pallets by 
means of a packaging band, in order to ensure that 
these packets and articles are transported safely and 
without being damaged. 

In addition to steel bands, plastic bands, predomi- 
nantly composed of polyester or polypropylene, are also, 
being increasingly used for this purpose. Once the 
packaging band has been passed around the pallet and 
the packaged item, the packaging band is tensioned and 
closed by means of a closure device, for example an 
electrical hand-held appliance. The power supply for 
the closure device may be provided both via the mains 
system and via a rechargeable battery. The closure de- 
vice may in this case, for example, be a welding appli- 
ance with a rechargeable battery. 

The closure device is moved onto the band to be closed 
by the operator, by hand. This has the disadvantage 
that the closure device is relatively heavy, generally 
being 2.5 to 6 kilograms. The further exacerbating fac- 
tor is that the closure device must be held with one 
hand, since the packaging band must be threaded in us- 
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[008] ing the other hand. This leads to correspondingly high 

physical stress on the operator. 

[009] Once the packaging band has been threaded in, the pack- 

ing band is tensioned by the closure device, which is 
generally also in the form of a tensioning device. The 
parts of the packaging band which are located on top of 
one another are then welded, and the excess packaging 
band is cut off. The cut-off end of the packaging band 
can be rolled up again onto the strapping device, and 
now represents the start of the packaging band for 
strapping a further pallet or a further article. 

[010] In one simple embodiment, the strapping device may sim- 

ply be a band unrolling device or a holder for a pack- 
aging band roll. In one advantageous embodiment, a de- 
sign of the strapping device according to the packaging, 
apparatus which is described in DE 199 16 193 C2 and 
which can be used in a mobile manner is possible. 

[011] A further strapping device is disclosed, for example, 

in DE 298 08 111 Ul. 

[012] The handling of the closure device is particularly dis- 

advantageous for the operator when the pallet to be 
closed or the article to be closed is higher than the 
chest level of the operator since, in this case, the 
closure device can no longer be placed on the top face 
of the packaged item, in the normal way. As soon as the 
pallet to be closed or the article to be closed is 
higher than the chest level of the operator, the opera- 
tor has to tension, close and cut off the packaging 
band in the vertical plane. Owing to the physical state 


of health, some people cannot carry out this activity. 
The method, which is otherwise well proven, for packag- 
ing pallets and articles by means of a transportable 
apparatus, in particular according to DE 199 16 193 C2, 
can thus not be used in some cases . 

The disadvantages which result from the use of the clo- 
sure device in this case apply both to strapping de- 
vices which can be used in a mobile manner and to sta- 
tionary strapping devices. 

Even if the pallet or the article is not higher than 
the chest level of the operator, this does not save the 
operator having to apply force since, in this case, the 
closure device must be placed on the top face of the 
packaged item. 

A further disadvantage of the closure device is that, 
as has been found in practice, these devices often fall 
down, thus resulting in a considerable risk of injury 
and, furthermore, the appliances are often damaged. 

Holders, so-called balancers, are known from the prior 
art which are attached to the ceiling and to which the 
closure devices can be attached by means of a spring 
cable run. The spring cable run compensates for the 
weight of the attached closure device, so that it can 
be used more easily. The balancers have a cable which 
is wound up on a spool that is supported by a spiral 
spring. 

However, balancers have the disadvantage that they are 
attached to a girder or to the ceiling in a stationary 
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manner. Mobile use of the transportable apparatuses for 
strapping and/or bundling pallets or articles is thus 
not possible. Furthermore, in order to ensure easy ac- 
cessibility, the closure devices are generally hung at 
the operator's head height, resulting in a considerable 
risk of injury. 


[018] The main advantages of the mobile apparatus for strap- 

ping and/or bundling pallets in contrast to a station- 
ary apparatus, namely the mobility and the independence 
from a mains connection, are lost by balancers that are 
mounted in a stationary manner. 

[019] 

[020] The present invention is thus based on the object of 

providing an apparatus for strapping and/or bundling 
pallets and articles, which solves the disadvantages 
mentioned above of the prior art, in particular allow-, 
ing a closure device to be used easily, without the ap- 
plication of large forces, and without stress. 

[021] According to the invention, this object is achieved in 

that the strapping device is provided with a guide de- 
vice on which the closure device is arranged, with the 
guide device supporting at least some of the weight of 
the closure device. 

[022] Since the strapping device is combined with a guide de- 

vice which guides and supports the closure device, this 
allows the closure device to be used in a simple man- 
ner, without the application of large forces. The mo- 
bility of the strapping device is not restricted by the 
connection to the closure device,, so that the mobile 
apparatus can be used for strapping and/or bundling 
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pallets or articles without any restriction by station- 
ary elements. 

[023] The specific refinement of the strapping device is of 

secondary importance for the embodiment of the solution 
according to the invention. Thus, .in one refinement, it 
is possible to provide for the strapping device to be a 
simple band unrolling device, while the strapping de- 
vice in one particularly advantageous refinement is de- 
signed according to DE 199 16 193 C2 . The strapping de- 
vice may, of course, also be semi-automatic or fully 
automatic, without the operator having to carry out any 
manual activity in order to operate the strapping de- 
vice . 

[024] T he closure device may advantageously be a combination 

appliance, which not only tensions the band but also 
welds it and cuts it off. In simpler refinements, it is 
also possible, of course, to provide for the packaging 
band to be tensioned and cut off by other appliances. 
It is particularly advantageous to use an electrical 
hand-held appliance which is powered by a rechargeable 
battery. This may, for example, be a welding appliance 
with a rechargeable battery, which additionally ten- 
sions and cuts off the packaging band. This results in 
particularly advantageous, independent and mobile use 
of the entire apparatus. 

[025] It is advantageous for the guide device to have a lin- 

ear guide, at one of whose ends the closure device is 
arranged . 
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[026] Trials have shown that compensation for at least some 

of the weight of the closure device can be carried out 
in a particularly simple manner by means of a linear 
guide at one of whose ends the closure device is ar- 
ranged. Furthermore, the closure device can thus be op- 
erated in a simple manner. 

[027] It is advantageous for the closure device to be ar- 

ranged on the linear guide by means of a joint element 
such that it can be moved. 

[028] It is advantageous if the linear guide can be extended 

parallel to and at a short distance from the packaging 
band that is unwound from the strapping device. This 
ensures that the closure device can be moved immedi- 
ately adjacent to or exactly at the same position as 
the packaging band in order to close the packaging band 
once the linear guide has been extended. The moveable 
arrangement of the closure device by means of the joint 
element in this case makes it easier, as the inventor 
has found, to thread the packaging band into the clo- 
sure device. Once the packaging band has been threaded 
in, the closure device tensions the packaging band and 
thus pulls itself against the pallet. In the process, 
the linear guide at whose end the closure device is ar- 
ranged is likewise moved closer to the pallet or to the 
article. It is also advantageous for this purpose for 
the linear guide to run parallel to and closely adja- 
cent to the unrolled packaging band or to the packaging 
roll. This avoids tensioning or tilting of the linear 
guide. 
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[029] In one physical embodiment of the invention, it is pos- 

sible for a damping element to be arranged between the 
linear guide and the joint element, for defined align- 
ment of the closure device. 

[030] Trials have shown that an arrangement of a damping ele- 

ment between the joint element and the linear guide is 
particularly suitable for aligning the closure device 
with respect to the pallet or the like. 

[031] In one particularly preferred refinement, the damping 

element may in this case be a compressed gas cylinder 
in order to absorb the weight force of the closure de- 
vice. As an alternative to this, the damping element 
may also be a spring or the like. 

[032] 

[033] Advantageous developments and refinements of the inven- 

tion will become evident from the exemplary embodiments 
whose principles are described in the following text 
with reference to the drawing, in which: 

[034] 

[035] Figure 1 shows a side view of a strapping device which 

is provided with a guide device according to 
the invention, on which a closure device is 
arranged; 

[036] Figure 2 shows a plan view of the guide device accord- 

ing to the invention, along the direction of 
the arrow II in Figure 1; 

[037] Figure 3 shows a side view of a strapping device with 

an alternative refinement of the guide device 
to that shown in Figure 1; and 
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[038] Figure 4 shows a side view of a strapping device with 

a further alternative refinement of the guide 
device to that shown in Figure 1. 

[039] 

[C$0] Figures 1 to 4 show a mobile apparatus for strapping 

and/or bundling pallets and articles, having a strap- 
ping device 1 which is provided with a guide device 2 
on which a closure device 3 is arranged. A packaging 
band, which is not illustrated, can be passed around a 
pallet, which is likewise not illustrated, by means of 
the strapping device 1. The packaging band is then ten- 
sioned, closed and cut off by means of the closure de- 
vice 3. 

[041] Widely different embodiments of strapping devices 1 

have been known for a long time from the prior art. 
These embodiments include both simple holders for the 
packaging band rollers and machines with a proven tech- 
nology, as are known, for example, from 
DE 199 16 193 C2 . The solution according to the inven- 
tion is in this case particularly advantageously suit- 
able for the strapping device which is known from 
DE 199 16 193 C2, to whose functional description ref- 
erence is explicitly hereby made. 

[042] Various technical embodiments of closure devices 3 have 

likewise been known for a long time from the general 
prior art. The closure devices 3 may in this case be 
operated both via a fixed mains connection and via re- 
chargeable batteries. Electrical hand-held appliances 
are normally used and are responsible not only for ten- 
sioning the packaging band but also for closing it and 
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cutting it off. Hand-held appliances such as these are 
the basis of the exemplary embodiment. The exemplary 
embodiment in this case provides for the packaging band 
to be closed by welding. In this case, the packing band 
is advantageously a plastic packaging band composed, 
for example, of polyester or polypropylene. 

[043] Since the methods of operation of strapping devices 1 

and of closure devices 3 have been known for a long 
time from the prior art, only the features according to 
the invention will be described in more detail in the 
following text. 

[044] The strapping device 1 and the closure device 3 are il- 

> 

lustrated only schematically in the figures. 

[045] As can be seen from Figure 1, the guide device 2 has a. 

linear guide 4 which is supported on a guide element 5, 
or is mounted on it. The closure device 3 is in this 
case arranged at one end of the linear guide 4 . In the 
exemplary embodiment, the linear guide 4 absorbs the 
weight force of the closure device 3 and is supported 
on the guide element 5, which is connected via a 
bracket 6 to the strapping device 1 or to a housing of 
the strapping device 1. The weight force of the closure 
device 3 is thus compensated for, so that it no longer 
stresses the operator. 

[046] As can be seen from Figure 1 and Figure 2, the closure 

device 3 is arranged on the linear guide 4 by means of 
a joint element 7 so that it can move. The joint ele- 
ment 7 allows the closure device 3 to be aligned ex- 
actly with respect to the packaging band or packaged 


item to be closed. Furthermore, the capability of the 
closure device 3 to pivot makes it simple to thread in 
the packaging band. The joint element 7 can be pivoted 
about a horizontal axis 8a and a vertical axis 8b. 

The invention provides for the closure device 3 to be 
able to pivot only within a predetermined angle range 
with a maximum of 45° about the vertical axis 8b of the 
joint element 7. As can be seen in this context from 
Figure 2, the joint element 7 has a stop 9 for this 
purpose. The stop 9 in this case allows the packaging 
band to be unthreaded by slight pivoting movement of 
the closure device after being tensioned. In this case, 
it is possible to provide for the pivoting of the clo- 
sure device 3 to result in a maximum sideways movement 
of approximately 3 cm. Trials have shown that this is 
sufficient in order to unthread the band out of a hold- 
ing slot in the closure device 3 in a simple manner af- 
ter the completion of the tensioning and closure proc- 
ess . 

As can also be seen from Figure 1 and Figure 2, a damp- 
ing element 10 is arranged between the linear guide 4 
and the joint element 7 in order to compensate for at 
least some of the weight force of the closure device 3, 
and for defined alignment of the closure device 3. As 
is illustrated in the exemplary embodiment, the damping 
element 10 may in this case be arranged and aligned 
such that the closure element 3 has a vertically ex- 
tending contact surface 3a for making contact with a 
sidewall of a pallet or of an article. The damping ele- 
ment in the illustrated exemplary embodiment is a com- 
pressed gas cylinder 10. The compressed gas cylinder 10 
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may advantageously be set such that the closure device 
3 can be pivoted about the horizontal axis 8a without 
having to apply much force* 

[049] In the arrangement illustrated in Figure 1, owing to 

the vertically running contact surface 3a and thus also 
owing to the vertically running holding opening for the 
packaging band, the closure element 3 is particularly 
advantageously suitable for connection of the packaging 
band in the vertical. If the packet to be closed or the 
pallet to be closed is not higher than the chest height 
of the user, then, as an alternative to this, the clo- 
sure device 3 may also be placed on the top face of the 
packaged item. The arrangement of the compressed gas 
cylinder 10 on the joint element 7 may be varied for 
this purpose. For this purpose, the joint element 7 has 
two holes 11 which are offset through 90° with respect 
to one another and which may be used for arrangement of 
the compressed gas cylinder 10. An L-shaped configura- 
tion of the joint element 7 has been found to be par- 
ticularly suitable for this purpose. 

[050] The change to the alignment of the closure device 3 

which results a compressed gas cylinder 10 being ar- 
ranged on the second hole 11 and not, as illustrated in 
Figure 1, on the first hole 11 can be carried out eas- 
ily and is therefore not illustrated in any more detail 
in the drawing. The arrangement of the compressed gas 
cylinder 10 on the second hole 11 allows the closure 
device 3 to be placed, by means of the contact surface 
3a, in a simple manner on the top face of a packet or 
of an article. 
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[051]' As an alternative to the L-shaped configuration of the 
joint element 7, other forms are, of course, also obvi- 
ous to those skilled in the art. 

[052] As can be seen from Figures 1 and 2, the closure device 

3 is connected to the joint element 7 by means of a de- 
tachable connection which, in the exemplary embodiment, 
is a plug connection 12. The plug connection 12 allows 
a standardized closure device 3 to be connected in a 
simple manner to the guide device 2 and thus to the 
strapping device 1. 

[053] As can be seen from Figure 1 and Figure 2, the guide 

element 5 has four rollers 13 for bearing and for sup- 
porting the linear guide 4. The linear guide 4 is in 
this case in the form of a rail. The rollers 13 allow 
the linear guide 4 to be moved out and back in again in 
the direction of the pallet or of the articles in a 
simple manner. The combination of the rollers 13 with a 
linear guide 4 in the form of a rail has been found to 
be particularly suitable for this purpose. In this 
case, it is advantageous for the guide element 5 to- 
gether with the rollers 13 to be arranged inclined so 
as to prevent the linear guide 4 from moving on its own 
in the direction of the pallet or of the articles. Even 
an inclination through a few degrees with respect to 
the horizontal is sufficient for this purpose. 

[054] The guide element 5 is mounted such that it can rotate, 

as is illustrated in Figure 1. The guide element 5 is 
in this case mounted such that it can rotate about a 
horizontal axis 14, so that the angle at which the lin- 
ear guide 4 can be moved out can be varied. The closure 


- 13 - 


device 3 can thus be moved vertically in a simple man- 
ner, so that the packaging band can be welded at dif- 
ferent heights. Analogously, this also allows the clo- 
sure element 3 to be placed on pallets with different 
heights . 

As can be seen from Figure 1, a damping element 15 is 
provided in order to compensate for the weight force of 
the closure element 3 and/or the weight force of the 
guide device 2. The damping element 15 is in this case 
arranged between the bracket 6 and the guide element 5. 

The damping element is a compressed gas cylinder 15. 
The compressed gas cylinder 15 is set such that the 
linear guide 4 rises slightly in the direction of the 
closure device 3 when in an initial position (see Fig- 
ure 1). In this case, the compressed gas cylinder 15. 
compensates for all the weight forces which occur, so 
that only a small amount of force need be applied in 
order to move the closure device 3 in the desired di- 
rection (guided by the linear guide 4). The weight 
force of the closure device 3 is in this case compen- 
sated for by the compressed gas spring 15. This also 
applies to the additional weights which result from the 
guide device 2, such as the weight of the joint element 
7. The compressed gas cylinder 10 is used not only to 
compensate for the weight force of the closure device 
3, but also for alignment of the closure device 3. The 
compressed gas cylinder 10 is in consequence essen- 
tially responsible for the tilting movement, and the 
compressed gas cylinder 15 is responsible for the lin- 
ear guidance and for the compensation for the weight 
force (which in the exemplary embodiment results from 
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the closure device 3 or the feed device 2) . In this 
case, it is advantageous for the compressed gas cylin- 
der 15 to be set such that the closure device 3 can 
tension the packaging band without any relevant oppos- 
ing pressure. This is made easier by the compressed gas 
cylinder 15 having to absorb an increased weight force 
even when the linear guide 4 is in the extended state. 

[057] The guide device 2 is mounted in a particularly pre- 

ferred manner on the strapping device 1 by providing 
the strapping device 1 with a box for tools or appli- 
ances on the side or on the control side. The guide de- 
vice 2 and the bracket 6 can easily be fitted to this 
box without impeding the movement of the roller for un- 
winding the packaging band. 

[058] Figure 3 shows an alternative embodiment of the guide. 

device 2 to that shown in Figure 1. The guide device 2 
in this case has no linear guide 4 in the true sense, 
but is provided with a joint device 16. In this case, a 
compressed gas cylinder 10 is essentially used for 
alignment of the closure device 3 (even if weight 
forces are also absorbed in this case) , and a com- 
pressed gas cylinder 15 is used to ensure the outward 
and inward movement and to absorb the weight force 
which results from the closure device 3 and from the 
joint device 16. The arrangement of the joint device 16 
corresponds essentially to a known bagger arm. -Various 
arrangements of the compressed gas cylinders 10 and 15 
as well as different configurations of the joint device 
16, which are based on the embodiment as illustrated in 
Figure 3, are obvious to those skilled in the art. The 
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physical design will therefore not be described in more 
detail. 

[059] Figure 4 shows an alternative embodiment to that shown 

in Figure 1 and Figure 3, in which the guide device 2 
has two linear guides 4a, 4b. The linear guide 4a can 
be moved in and out essentially in the horizontal di- 
rection. A further linear guide 4b, which can be moved 
essentially vertically, is arranged between the end of 
the linear guide 4a and the closure device 3. The 
weight force of the closure device 3 is in this case 
absorbed by a compressed gas cylinder 15, which is ar- 
ranged parallel to the vertical linear guide 4b. The 
compressed gas cylinder 15 may in this case be arranged 
between the horizontal linear guide 4a and a projection 
of the vertical linear guide 4b or a joint element 7. 
One advantageous feature of the embodiment illustrated 
in Figure 4 is that the compressed gas cylinder 10 al- 
ways absorbs the same force irrespective of the extent 
to which the horizontal linear guide 4a is extended. 
However, the vertically running linear guide 4b can in- 
terfere with the handling of the apparatus, since the 
linear guide 4b projects vertically between the strap- 
ping device 1 and the pallet to be strapped. 

[060] The features of the exemplary embodiment shown in Fig- 

ure 1 can essentially be transferred to the exemplary 
embodiments shown in Figure 3 and Figure 4. 

[061] Figure 4 furthermore shows an additional refinement 

feature for the strapping device 1, which is worthwhile 
for use of the guide device 2. In this case, a spacer 
17 or a distance gauge is provided, by means of which 
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it is possible to accurately determine the distance be- 
tween the strapping device 1 and the pallet to be 
strapped. For clarity reasons, the spacer 17 is illus- 
trated only in Figure 4 but it may, of course, also be 
transferred to the other exemplary embodiments. In tri- 
als, a distance between the strapping device 1 and the 
pallet to be strapped of 20 to 50 cm, preferably 30 to 
40 cm, has been found to be particularly suitable. The 
spacer 17 may, for example, be in the form of a tension 
spring, a plastic or rubber rod, or the like. 


The spacer 17 may also be in the form of a laser or a 
laser pointer which produces or displays a dot or a 
line at a defined distance on the floor in front of the 
strapping device. The solution according to the inven- 
tion is particularly suitable for mobile strapping de- 
vices 1, but may, of course, also be used for station- 
ary strapping devices or for mobile strapping devices 1 
which are mounted or arranged permanently or temporar- 
ily in a stationary manner. 


